The smal l apertures common in many RFQ linac designs lead to tuning difficulties, primarily because asymmetries in the quadrant fields can arise as a result of small non-uniformities in the vane to vane capacitances. Sensitivity to such capacitance or other tuning variation in the quadrants is greatly reduced by the introduction of pairs of vane the cavity wall allowed measurements to be made in each quadrant at eight equally spaced locations along the RFQ length.
Summary
The smal l apertures common in many RFQ linac designs lead to tuning difficulties, primarily because asymmetries in the quadrant fields can arise as a result of small non-uniformities in the vane to vane capacitances. Sensitivity to such capacitance or other tuning variation in the quadrants is greatly reduced by the introduction of pairs of vane coupling rings that provide periodic electrical connections between diametrically opposite vanes. Results of measurements on a cold model RFQ structure with and without vane coupling rings are presented. The number of rings required for field stabilization and the effect of rings on mode frequencies are discussed.
I ntroducti on
Most RFQ designs currently being studied or fabricated are based on the four vane structure similar to that used for the proof-of-principle model at Los Alamos (1) . From 
After mechanical alignment of the vanes and subsequent tuning adjustments, without coupli'ng rings, the field amplitudes in each quadrant were flat to within ,* 6% and azimuthally balanced to within * 3.4%. Axial flatness or quadrant balance is defined here as the rms deviation of the field amplitude from the average amplitude, expressed as a percentage of the average.
Introduction of a small tuning perturbation in a quadrant demonstrates the tuning sensitivity of the field balance. For example, a small dielectric wand inserted in the vane gap of one quadrant midway along the RFQ produced a 0.08% resonant frequency shift for the quadrupole mode and a 26% change in the quadrant field balance. To appreciate the sensitivity of the field balance of dimensional changes one should note that this frequency shift corresponds to a radial displacement of a vane by approximately 0.01 mm. Table I . 
